depletions are believed to be associated with reduced electron density zones in F-region" plasma bubbles" which result from vertical plasma transport driven by the gxB Rayleigh-Taylor instability [see review by Fejer and Kelley, 1980] . Initially the bubbles contain an excess of 02 + and NO + molecular ions from the lower thermosphere which rapidly capture F-region electrons by dissociative recombination.
In this paper we present several examples of equatorial airglow depletions observed near solar minimum that do not fit this description of an airglow reduction associated with the plasma depletion regions. Accordingly, we suggest an altemative explanation, namely, an upward motion of the F-region Copyright 1985 by the American Geophysical Union.
Paper Number 5L6577 0094-8276/85/005L-6577503. O0 487 along inclined magnetic field lines induced by meridional neutral wind flow. In this case the plasma is not depleted but is shifted to higher altitudes. Our consideration of the latter possibility is prompted by the opposite effect, airglow enhancements observed near local midnight at Arecibo [Nelson and Cogger, 1971; Herrero and Meriwether, 1980] , at the time of the "midnight collapse" in which the ionosphere descends between one and two scale heights. Work over the last few years has established that this downward motion of the ionosphere is caused by the reversal or abatement of the neutral thermosphere equatorward flow to a countervailing poleward flow from the nighttime midnight pressure bulge, which was formed previously by thermospheric winds converging towards the midnight sector or by tidal forcing from below [Mayr et al., 1979; Herrero and Spencer, 1982] . The amplitude of the bulge-related meridional wind was found to be 50 to 100 m/s [Friedman and Herrero, 1982] .
The same mechanism was invoked earlier by Chandra et al. [1973] The predicted zenith intensities for the two models are shown in Figs. 3c and 3d , the 0 ø (dip latitude) curves corresponding to the North-looking observations and the 7 ø curves to the Southlooking observations. Until 21 h LT, the 630.0 nm zenith brightness at 7øS is larger than that at the magnetic equator, since not only is the F-layer higher at the equator, but also the peak electron density is lower. In the case of the modified wind model, after the shift to 100 m/s northwards flow for 3 hours, the predicted brightness at 7øS decreases by a factor of 3, while that at the equator increases slightly.
These results compare favorably with the observations shown in Figure 1 . It appears that the ionosphere responds somewhat more rapidly than indicated by the modelling work, but the magnitude of the brightness decrease agrees well with the observed depletion. A more realistic simulation of the time-dependent behavior would require that the vertical ExB drift velocity be measured simultaneously with the neutral Equatorial Airglow Depletion wind, so that the two vertical transport effects could be separated. A coordinated Jicamarca/Arequipa campaign to measure both drifts and winds is planned for November, 1985.
Discussion and Conclusions
We conclude from these results that the normal global thermospheric wind patterns may cause significant 630.0 nm airglow depletions in the near-equatorial ionosphere. Our results indicate that the zonal extent, unlike the events reported by Weber et al. [1982] , is of order of 1000 km or larger, at least five times greater than the largest width reported in the AFGL aircraft observations. The lack of any observed airgl0w depletion in the direction towards the magnetic equator is consistent with the modelling simulation. This suggests that the rise of the ionosphere was not induced by the ExB vertical drift but rather by the equatorward enhancement of the meridional wind. This conclusion is supported by the results of vertical ion drift measurements reported by Fejer et al. [ 1979] , which indicate that the magnitude of the pre-midnight reversal enhancement is not very large for solar minimum conditions. Further, the vertical ion drift usually occurs earlier in the evening, just after twilight or before, whereas the airglow depletion we observed came later in the evening, between 21 and 23 h LT.
Identification of the meridional wind enhancement with the midnight pressure bulge seems reasonable, but the details of the relationship are not well understood. It seems likely that there is an equatorward flow from the pressure bulge created by the secondary temperature maximum noted by Herrero et al. [ 1982] to lie at a latitude 20 ø south of the geographic equator for all seasons. This relationship will be examined further when we have acquired more equatorial wind measurements for summer in the southern hemisphere.
